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THE COMPUTATION OF REFRACTING CONTACT LENSES* 


Harry S. Friedman, B.S. 
Technical Staff, Kollmorgen Optical Corp., Brooklyn, N. Y 
Brooklyn, New York 


-Introduction 


The successful prescription of refracting contact lenses is facilitated 
by a clear understanding of the optical principles involved. An examina- 
tion of these principles is therefore a matter of practical importance as 
well as of interest. 

A method of computing contact lenses of the non-refracting type 
has been comprehensively described in the American Journal of Op- 
tometry’. That method requires that the radius of curvature of the outer 
corneal surface be measured as well as the static error of the eye. Where 
Fo is the ophthalmometer reading in diopters and A’ is the static error 
of the eye, the radius of curvature of the concave surface of the correct- 
ing contact lens is there shown to be equal to r, = .336/(A’+Fo).? 
When the concave surface of the contact lens is thus determined, the 
convex surface is so fixed that the lens is afocal (plano) in air. The 
thickness of the lens is taken as .5 mm., the index of refraction of the 
glass 1.516 and the index of refraction of the saline liquid between the 
lens and the cornea 1.336. This type of correcting lens, afocal in air, 
has been found to be less satisfactory than the refracting type. Too fre- 
quently the afocal correcting lens requires a long inner corneal radius 
of curvature which results in a lens less in conformity with the form 
of the eye than in the case of the refracting lens. 


A method of calculating refracting contact lenses will be described 
herein which requires only the determination of the error of the eye under 
certain conditions and eliminates the necessity of measuring the corneal 
curvature and of assuming a fixed value for the index of refraction of 


*Submitted for publication Nov. 23, 1937. 
*A. J. O., Vol. 9, No. 3, March, 1932. Contact lenses. William Feinbloom. 


* It can be shown that the contact lens with the concave surface thus obtained will | 


not completely correct the static error unless there be added to rz the increment ds (.336) / 
1.336 where ds is the axial thickness of the saline substance. Failure to add the increment 
may result in a perceptible error. The magnitude of the error will be discussed later 
herein. 
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the corneal substance, thus eliminating two possible sources of error. 
This method requires that the eye be refracted while it is wearing a 
trial contact lens* having the same concave corneal radius as is to be used 
in the final lens. The trial lens need not be afocal in air. The optical 
system with which correct vision is had, consisting of a contact lens of 
known optical constants, and a spectacle lens of known refractive power 
at a known distance from the convex surface of the trial contact lens, 
constitutes the data necessary to compute the final correcting contact 
lens. 


Method of Computing the Contact Lens 


If a spectacle lens of focus f mm. (shown, e.g., as negative in 
Figure 1), be placed before an eye wearing a test contact lens with outer 
surface R of radius of curvature R mm. and index of refraction n, at a 
distance d mm. from surface R, then a paraxial ray proceeding from 
infinity will be refracted by the spectacle lens to a point on the axis 
distant from the surface R an amount (f-d) mm., and will be further 
refracted by surface R to a point distant from surface R an amount s’ 
such that* 

n 


1 n— 1 


f—d R 


The refracting surfaces beyond surface R will cause the ray to intersect 
the optical axis at the retinal surface since correct distance vision is had 
with the spectacle lens and the trial contact lens. 


If the spectacle lens be removed and the surface R be replaced by a 
surface of radius of curvature Rx such that a paraxial ray proceeding 
from infinity is refracted by surface Rx to a point s’ distant from surface 
Rx (which occupies the same position occupied by surface R) then that 


*A refracting contact lens, as well as the afocal type, can be computed with no 
other data than the corneal radius and the error of the eye, but better results are obtain- 
able by the use of the method described in the text. 


“If a ray originates from a point on the axis distant s from a spherical refracting 
surface of radius of curvature R, it will be refracted by the surface to a point on the axis 
distant s’ from the refracting surface such that 


s R 


where s and s’ are taken positive or negative as they lie to the right or left of the refracting 
surface; R is positive if the center of the surface is to the right of the surface and negative 
if to the left; n and n’ are the indices of refraction of the media respectively to the left 
and right of the refracting surface. 


, 
‘ n’ 
s 
, 
n 
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FIG. 1. 


ray will continue in the same path followed by the refracted ray in the 
case of the spectacle lens combination beyond surface R, since all the 
elements. between R or Rx and the retina remain the same. If surface Rx 
refracts a paraxial ray proceeding from infinity to a point s’ distant from 


surface Rx then 
Rx = (n—1)s’/n 


Substituting the value of s’ obtained in the case of the spectacle lens 
combination we obtain 


Rx = 
1 1 


—+ 
R (n—1) (f—d) 

Thus the contact lens which gives correct distance vision by itself 
has the same® concave surface, thickness and index of refraction as the 
test contact lens but the radius of curvature of the convex surface is 
changed from R to Rx mm. 


>In a case where a concave radius is desired on the final lens different from that 
of the trial lens, the final lens is first computed with the same radius as in the trial lens. 


It is then converted to a form having the desired concave radius. It should be noted that 


the thickness of the saline meniscus, which varies when the concave radius is changed, 
must be considered in the computation. 

The conversion is, in general, as follows: Assume the final lens, having the same 
concave radius as the trial lens, to be in contact with the saline on the eye. Find the point 
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Suppose correct distance vision is had with a contact lens of radius 
of curvature of outer surface 7.789 mm. and a spectacle lens of refract- 
ing power —7 dptr. at 14 mm. 

1 
Rx = = 8.617 mm. 
1 


7.789 (.517) (—142.857—14) 


Thus the outer radius of the final contact lens is 8.617 instead of 
7.789 but the inner surface, the thickness and the index of refraction 
remain the same as in the trial contact lens. 


It is clear from the foregoing that the correctness of the contact 
lens computed as outlined above will not be affected by a variation of 
the index of refraction of the corneal substance in a particular case, from 
the commonly taken value 1.336, nor by a difference between the re- 
fractive indices of the saline solution and the corneal substance. Nor 
will errors arising from the use of the ophthalmometer be introduced 
into the computation. 


In order for the maker to compute and manufacture a contact lens 
it is necessary for him to have the optical data for the trial system of 
spectacle lens and trial contact lens. It is of interest to inquire to what 
extent the final contact lens will fail to give correct vision if it is com- 
puted on the basis of inexact data for the trial system, or when the trial 
lens data is correct, if the maker fail to grind the lens exactly as com- 
puted. 


Effect of Variation of Convex Surface 

If a contact lens with radius of curvature of convex surface R mm. 
and index of refraction n, effects a given correction on the eye, then, if an 
increment AR mm. is added to R, a lens of focus f mm. will be required 
at the vertex of the convex surface of the contact lens in order to restore 
the given correction where 


= (R*/AR + R)/(n-1) mm. 
If, eg., R is 7.5 mm., the following shows the error resulting 
from a variation in R where n is 1.517: 


AR mm. + .5 + .4 + .3 + .2 +.1 
f in dptr. +4.31 +3.49 +2.65 +1.79 +.91 
AR mm. — .l — .2 — .3 — .4 — .5 
fin dptr. — .93 —1.89 —2.87 —3.88 —4.92 


P to which a paraxial ray, proceeding from infinity, is refracted by the concave surface 
of the lens (see footnote +). Determine the change in thickness of the saline meniscus, 
when the concave radius is changed to the desired concave radius. Now, with respect to a 
contact lens having the desired concave radius, and the resulting new saline thickness, 
find the convex radius such that a paraxial ray, proceeding from infinity, is refracted by 
the concave surface to the same point P above. 
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Effect of Variation of Thickness 


If a contact lens with radius of curvature of convex surface R mm. 
and index of refraction n effects a given correction on the eye, then, if an 
increment Ad, mm. is added to the thickness d, mm., a lens of focus 
f mm. will be required at the vertex of the convex surface of the con- 
tact lens in order to restore the given correction where 


nR?/Ad, + (n-1) R 
mm. 
— (n-1)? 
If, e.g., R is 7.5 mm., the following shows the error resulting 
from a variation in d, where n is 1.517: 


Ad, mm. + 5 + .4 +.3 +.2 +.1 
f in dptr. —1.53 —1.23 —.93 —.62 —.31 
Ad, mm. —.l — .2 — 3 —.4 — 5 
f in dptr. + .32 + .63 - +.95 +1.28 +1.60 


Effect of Variation of Concave Surface 


If a contact lens (afocal in air) with radius of curvature of con- 
vex surface R, mm. and radius of curvature of concave surface R, mm. 
and thickness d, mm. and refractive indices of glass and saline n, and n, 
respectively, effects a given correction on the eye, then, if an increment 
AR, be added to R,, a lens of focus f mm. will be required at the vertex 
of the convex surface of the contact lens in order to restore the given 
correction where 

f = [n,R,/AR, + d, (n,-1) /R, + n,] [R,/n, (n,-n,)] mm. 

Where e.g., R, is 7.1704, R, is 7.0, d, is .5, n, is 1.517, n, is 
1.336 (dimensions in mm.), the lens is afocal in air and the following 
shows the error resulting from a variation in R,: 


AR, mm. + .5 + .4 + 3 + .2 + .1 
f in dptr. —1.64 —1,33 —1.01 — .68 — .35 
AR, mm — .1 2 — 3 — .4 — 5 


findptr. + .36 +.72 +41.10 +1.49  +1.89 


Effect of Variation of Thickness of Saline Meniscus 

If in the latter lens, the axial thickness of the saline meniscus is d, 
mm., then, if an increment Ad, mm. be added to d,, the corrective lens 
required at the vertex of the convex surface of the contact lens to restore 
the original correction is f mm. where 


n,n,R, n,R,-d, (n,-1) R, 
f -| mm. 
Ad, (n,- 1 ) R, Nn, (n,-1 ) 


and the following shows the error resulting from a variation in the 
saline thickness in the same lens assumed in the discussion of the varia- 
tion of the concave radius above. 
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Ad, mm. +.5 +.4 +.3 +.2 +.1 
f in dptr. —.81 —.65 —.49 —.33 —.16 
Ad, mm. —.1 —.2 —.3 —.4 —.5 
f in dptr. +.16 +.33 +.50 +.67 +.84 


Effect of Variation of Diameter of Corneal Portion of Lens 


If we define the diameter of the corneal portion of the contact lens 
as the diameter of the circle of intersection of the inner corneal and inner 
scleral surfaces of the lens, it is apparent that a variation in the diameter 
of the corneal portion of the lens will result in a variation in the thickness 
of the saline meniscus. Thus where in the trial lens the inner scleral 
radius is 12 mm., the inner corneal radius is 6.5 mm. and the diameter 
of the corneal portion is 12 mm., if in the final contact lens with the 
same inner corneal and scleral radii, the diameter is made 12.5 mm., 
the saline meniscus in the final lens will be 0.566 mm. thicker than in 
the trial lens. Where the corneal radius is longer the error is less sig- 
nificant. 


Cumulative Effect of Variation of Constants 


The errors arising from variations in the optical constants from the 
true data may be cumulative in a given case. Suppose that the actual 
optical data for a trial lens are shown opposite A and the constants for 
the trial lens used in the computation of the final lens are shown opposite 
B in the following, the indices of the glass and saline being respectively 
1.517 and 1.336: 


Lens Saline 
R, R, Thickness Thickness 
A 7.5 mm. 7.0 mm. 0.5 mm. 0.5 mm. 
B 7.4 mm. 7.1 mm. 0.7 mm. 0.8 mm. 


It can be shown that in order for B to effect the same correction 
upon the eye as A, it would be necessary to superimpose upon B at the 
vertex of its convex surface, a lens of refractive power —2.31 dptrs. 
Thus it is seen that a serious error may be introduced into the compu- 
tation by reason of the use of inexact data in the calculation of the final 
lens, or by reason of a failure to grind the lens exactly as computed. 


Conclusion 


We have seen that small variations in the optical constants of a 
contact lens may produce significant variations in its corrective effect. 
The use of inexact data for the trial lens in the computation of the final 
lens may therefore result in a failure of the final lens to effect a perfect 
correction on the eye. Notwithstanding great care in the prescription, 
computation and manufacture of the final contact lens, errors of 0.25 
to 0.5 dptr. may sometimes be unavoidable. Should serious error appear 
in the final lens, the desired refraction could be ground into the lens 
after the determination of the fault. 
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In this connection it is relevant to note that the trial contact lens, 
which is usually afocal in air, is exceedingly difficult to grind so that 
no refractive power whatever is apparent. If an object be viewed with 
the naked eye through a contact lens, even a very insignificant departure 
from the afocal condition will manifest itself in a movement of the 
object with or against the moving lens as the case may be. If the lens 
has a very slight refractive power in air, the cause may be a slight varia- 
tion in the radius of the concave surface or a variation in the convex 
radius of practically the same magnitude. If in the computation of the 
final lens, the trial lens is assumed to be afocal with given radii, a small 
error will be introduced if the trial lens is in fact not quite afocal. If the 
assumption is incorrect with respect to the convex radius the error in- 
troduced into the computation will be about three times as great as 
where the assumption is equally incorrect with respect to the concave 
radius. The maker of the trial lens must therefore take particular care 
in the finishing of the convex surface. 


It should also be noted that a contact lens made axially afocal in 
air will exhibit refractive power when an object is viewed through the 
peripheral area. In testing a lens for neutrality therefore, care should be 
taken to view the object through the central zone only. Only that zone 
is actually optically effective when the lens is worn on the eye, since the 
iris diaphragm fixes the effective aperture. 

It has been shown that a variation in the diameter of the corneal 
portion of the contact lens results in a change in the thickness of the 
saline meniscus. Sometimes an error is introduced into the final lens when 
the refractionist uses a trial lens with an inner scleral radius different 
from that called for in the final lens. The trial lens must be selected so 
that the scleral rim fits the eyeball. If it does not, and a different scleral 
surface is ground on the final lens, it is obvious that the saline thickness 
in the final lens will differ from that of the trial lens. The effect of such 
a difference has been seen. 


HARRY S. FRIEDMAN, 
TECHNICAL STAFF, 

KOLLMORGEN OPTICAL CORPORATION, 
767 WYTHE AVE., 

BROOKLYN, N. Y. 
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ORTHOPHORICS* 


A New Technique Devised to Utilize the Cervical-Ocular Muscular 
Control in Treatment of Strabismus 


F. McFadden, Opt.D. 
Rutland, Vt. 


Part I. 


This thesis is intended to enlarge the field of investigation as well 
as suggesting the application of a technic to assist in the proper version 
development of the eyes. We shall describe and discuss the function of 
certain muscles not considered in orthoptic work before. This manuscript 
was submitted to Professor Frederic A. Woll, Ph.D., of the City College 
of New York for criticism and amongst other things he makes the fol- 
lowing comment: 

“Your manuscript has greatly interested me. The reason why is 
that so far as I know you are the first one among optometrists to have 
discovered that no act is simple. Instead it is the result of coordinated 
impulses with resultant subordinated actions, be they anatomical or 
physiological or both.”’ 

The writer, as will be seen in the succeeding pages, is approaching 
this subject from a different view point than the one usually accepted 
and expounded in the ophthalmic literature. The first question that pre- 
sents itself is this, is our version control of the eyes the result of the 
action of the recti muscles only, or are there other muscles which com- 
plement the action of the recti? 

We are aware that the superior-inferior recti have little version 
power in comparison with the externi-interni. A study of the entire 
literature bearing upon convergence and versions naturally leads one to 
suppose that the 8 recti aided by the 4 obliques encompass the whole 
directive power of vision, yet nowhere has the author been able to dis- 
cover any reference whatever to at least 20 pairs (40 muscles) which 
doubtless exert more directiveness to the eyes than the extrinsic oculi. 
Note in these photographs, copied from Jackson’s Anatomy, a criss-cross 
attachment of some of the more visible muscles, and their size compared 
to those which operate the globes. 


*Submitted for publication Nov. 15, 1937. Copyright by the Author. 
Printed by permission. 


ORTHOPHORICS AND VERSION DEVELOPMENT—McFADDEN 


A human head with its attached muscles weighs from 10 to 12 
pounds, whereas the eyes with their muscle attachments might weigh 2 
or 3 ounces, which is to say that the head is at least 96 times more bulky 
than the eyes. Although we have never considered it, nevertheless the 
facts are that it is customary for us to move our heads for nearly every 
major fixation of vision, virtually doing probably from 75 to 90 per 
cent of eye-pointing in this way. Watch the average person reading the 
newspaper or some book, and note that they are continually moving their 
heads from side to side following even the short lines of the narrow 
columns. 


Will you during the brief moments which you are perusing this 
article, place the magazine squarely before you upon the reading table, 
rest your chin in both hands with your elbows propped rigidly in such 
a manner that you are unable to turn your head to any degree what- 
ever, and having done this read an entire page, taking note at the same 
time how tiresome, inconvenient, and awkward is the whole procedure. 
While still thus rigidly propped in place, look at objects a little aside, 
and take heed of the discomforts, even to pain and fatigue which will 
soon follow. 

The eyes in all creatures below Man and the Primates have exceed- 
ingly restricted eye movements, while at the same time their head-neck 
movements, due in some measure to a greater number of vertebrae (which 
in some species are much elongated) allow a very wide range of head 
movements. The more specialized vision which Man possesses has un- 
doubtedly required a higher development of the ocular muscles, particu- 
larly for the factor of convergence, nevertheless our structure is closely 
paralleled to that of our animal ancestors. Stated plainly and very 
bluntly: eye muscles and their movements are merely supplementary to 
head movements and its neck musculature. 


It is an old law of nature that“‘Function Precedes Structure,’’ which 
is to say that when an organ is called upon for more use, or an im- 
provement of those uses to which it was somewhat incompetent, or an 
entirely different type, structural development takes place both in the 
individual himself as well as in following generations. With wider and 
ever widening demands upon vision, the ocular recti have developed 
more and longer fibers, demanding quicker and more effective nerve con- 
trol than our early progenators possessed. 


We have considered the eyes in connection with perception, and 
their recti only as directors of visual lines of fixation, when as a matter 
of practical application of fact ocular muscles are merely supplementary. 


If one studies the matter carefully and watches himself closely in - 


daily routine tasks, he will become aware that he first turns his head in 
the desired direction, and that eye movements are only a supplementary 
fine adjusting process for the refinement of fixation. 
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It is not at all uncommon to those of us who are doing Orthoptic 
work to find innumerable cases, without reference to youth or age, who 
seem to have very little facility of following an object of fixation from 
side to side without involving persistent lateral movements of the head, 
and when we continue these version exercises over very moderate arcs, 
either they will fail to follow, will show quick fatigue, or else persistently 
move their heads in spite of precautions. Now a very large percentage of 
these people have no great difficulty in fixating, from the mere fact that 
they do so almost exclusively by means of the cervical-spinai muscles, 
with very little emphasis placed upon the Rotor Oculi. 

We are quite prone to believe that these people have shortcomings 
in fixation merely because their Rotor Oculi are “‘ungeared’’ from the 
Neck Rotor, and do not function as ‘‘expected.’’ So far as the patient is 
concerned we have an abnormality consisting merely in our misapprehen- 
sion that there are other and underlying factors needing attention. Let 
us therefore consider that some, perhaps nearly all, of the 20 pairs of neck 
muscles are primarily connected with eye fixation, and that the Motor 
Oculi are mostly used in a supplementary degree for fine adjustment. 


For a considerable time the writer has worked experimentally along 
this line in the various types of so-called ‘“‘muscle work’’ by placing a 
patient upon the office stool which permits of easy rotation of the torso. 
Seat the patient in the center of the room, directing him to fixate upon 
some large brilliant object, and then by grasping his shoulders, slowly 
rotate him from side to side, gradually increasing the excursions to 200 
or 300 degrees of arc. 

In this manner all the neck muscles will be brought into play so 
that the protagonists and antagonists of the neck and chest will first be 
caused to relax and then contract. By this wide excursive movement the 
assoicate eye muscles are caused to function strongly, and thus build up a 
greater flexibility than they will readily acquire if the head is held 
rigidly (as though in a head clamp) and working only upon the Rotor 

li. 


Part II. 


During the procedure of correcting a strabismic case it is either 
exceedingly difficult or often practically impossible, to bring about a 
harmonious movement of the eyes upon a fixation target which is given 
wide lateral movements, for the eyes do not coordinate consistently. One 
will have a tendency to jump ahead of its rightful position, waiting for 
the other to catch up, or it will linger far behind, then make a spasmodic 
effort by ‘‘cutting cross-lots.’’ Particularly is this true in esophoria where 
it is difficult to dislodge the eye from its position under the bridge of 
the nose, when it often seems quite difficult to tease it from its hiding 
place. However, by resorting to head-neck rotations, their associative 
reflex upon the ‘‘ocular’’ muscles exert not a subordinate, but actually a 
commanding influence. 
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If we consider a high esophoria from the standpoint of a paresis of 
the externus, rather than from an over contraction of the internus we 
often find that procedure is slow, difficult, fatiguing, and quite common- 
ly lacking in effective results, and so have sought various other measures 
and means to make these protagonists and antagonists equalize their 
movements. By going back to this more primary function, which 
undoubtedly underlies the Motor Oculi, the procedure is shortened. The 
same argument holds equally true with reference to exotropia—phoria, 
where it is essential that the internus be speeded up to a much greater 
degree than is readily attained by appealing merely to convergence of eye 
muscles alone. 

Let the reader try this easy demonstration upon himself: sit upon 
the easily rotated office stool, propping the chin rigidly with one hand 
so that the leading eye can just barely delineate the object across bridge 
of the nose, then turn the eyes to their full limits of rotation in the 
opposite direction, fixating upon another object which can now be per- 
ceived by the other eye across the bridge of the nose. This constitutes one 
angle of ocular rotation of about 75 to 80 degrees. Turn the stool, and 
refixate upon this last object with the first eye and proceed as before. 
It will be found that it requires about 4% rotations of binocular fixation 
to complete the 360 degrees in which merely the Rotor Oculi are in- 
volved, or approximately 80 degrees. 

Next follow the same procedure without propping the chin, but 
allowing the head and the eyes together to rotate to their complete 
limitations, fixating binocularly as before. It will be found that about 
1% fixations will complete the circle. We now understand that whereas 
it required 4% fixations by the eyes alone, only 1 4 were required with 
the eyes and head rotations, hence 4.5 divided by 1.5 equals 3, thus 
the neck and eye muscles are three times as efficient as the eye muscles 
alone. In other words we use the neck muscles alone twice as effectively 
as those of the eyes alone, but combined, practically only 1/3 of rotation 
for fixation is accomplished by the Rotor Oculi, for these are manifestly 
of a secondary nature, chiefly for finer adjustments. 

The word “‘Orthoptics’’ as commonly used is a misnomer, since it 
tells only half the story, perhaps much less than half. The development 
of normal binocular vision in marked cases of Eso- and Exophoria or 
Eso- and Exotropia, as the case may be, one frequently finds subnormal 
acuity in one of the eyes. Our work of normalizing this function consists 
of various means of developing visual perception, which involves not so 
much the possible delinquency of the retina, as that of the associated 
brain centers. This problem is purely Orthoptic. When we say Orthoptics 
but are merely giving emphasis and exercise to the motor function of the 
muscles and the motivating nerves which emanate from near the fissure 


of Rolando in the upper brain, we are naming one thing and doing © 


something entirely different, since we are in this case dealing in the subject 
of Orthophorics. 
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A homely illustration is the naming of two cities, such as Winston- 
Salem on opposite sides of a river in South Carolina, or the double city 
Nigni-Novgorod on the Danube in Austro-Hungary, for the true term 
is Orthoptics-Orthophorics with emphasis on that particular function on 
which the main work is to be done. 

There are numerous methods in common use for causing the eyes 
to follow some gross object of fixation over circles and across arcs, at slow 
and fast speeds, with and without various amounts of convergence, with 
and without stereopsis or fusion, where the head is held fixedly so that the 
instigator muscles of the neck and chest may not function. 


Part III 


The Cervical Muscles as a Functional Aid to the Recti Muscles 
We present here a list of cervical muscles giving their scientific names, 
describing insertion and function, as well as the origin of their motor 
nerve control. Not ali of these muscles are shown in Figures 1, 2 and 3, 
but the numbers attached to them correspond with numbers upon the 
list. 
Torso MUSCLES WHICH COOPERATE WITH THE OCULAR RECTI 


Name 
Cervicalis Ascendans 
Spinalis Colii 
Trachelo mastoid 
Trapezius 
Splenius Colii 


Splenius Capitis 


Sterno-cleido-mastoid 

Rectus capitis posticus major 
Rectus capitis minor positions 
10. Rectus capitis major anticus 
11. Rectus capitis minor anticus 
12. Rectus capitis lateralis 

13. Obliquus capitis superior 
14. Obliquus capitis inferior 

15. Longus colii inferior 

16. Scalenus anticus - 

17. Scalenus medius 

18. Scalenus posticus 

19. Complexus 

20. Transversalis Colii 


SON DA 


Function 

Keeps head erect 

Steadies the neck 

Steadies the head 

Draws head backward 

Extends, flexes laterally and rotates 
neck 

Extends head and neck, rotates and 
flexes laterally 

Depresses and rotates 

Rotates head 

Draws head backward 

Flexes head and slightly rotates 

Flexes head 

Flexes head laterally 

Draws head backward 

Rotates atlas and cranium 

Flexes cervical vetribras 

Bends neck laterally 

Bends neck laterally 

Bends head laterally 

Retracts and rotates head 

Keeps neck erect 


We have been trained to recognize the almost infinite variation of 


eye movements controlled by their recti and obliques. All of such move- 
ments are quite comparable to the training of fore and aft guns of a 
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warship lying broadside before an enemy target, whereby they are raised 
or lowered to the proper degree, converged to the corrected angle, and 
quite likely corrected for certain hyperphoric conditions which we might 
conceive to occur if a sea-swell should raise the prow of a ship, and de- 
press its stern at the instant when the guns were ordered fired. It is 


Orbicularis oculi 


Procerus 

Quadr. labii sup. 
caput angulare ~ 
Nasalis, pars transversa - 
Dilator naris anterior 
Dilator naris posterior 
Quadr. labii sup. 

caput infraorbitale 


Caput zygomaticum 


Canious 


Orbicularis oris — 


Quadratus labii inferioris i as 


Triangularis 


The Superficial Muscles of the Head and Neck 
Figure I—Reproduced from Morris Human Anatomy, Jackson, eighth edition. 


readily understood that two such guns, like our two eyes, both fire from 
a rigid platform and are expected to target perfectly. 


To these conditions of the warship we might add the roll of its 
deck along the axis of the boat, so that first the port and then the star- 
board side will be the higher, while also the fore and aft movement of 
sea-swell adds to the mathematical problems. Combine these conditions 
if you will with the fact that the target itself may be moving with or 
against our battleship, and that our ship may itself be traveling at a 
considerable rate of speed, and either approaching or receding from the 
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enemy target. The problem looks complicated, as indeed it is, but it is 

paralleled in every particular by the motions of our own body in fixating 
upon objects, since our heads are under precisely the same uncertainties 
of movement, and must be kept constantly aligned for a much greater 
precision of targeting than can be expected of guns. 


Of these muscles, the trapezius (4), the rectus capitas minor (9), 
and the obliquus capitas superior (13) draw the head backward. The 
splenius colii (5), and splenius capitas (6) extend the head and neck 
forward. The complexus (19) retracts the head. The rectus capitas 
major (10), the rectus capitas minor (11), the longus colii inferior 
(15), the scalenus medius (17), the scalenus posticus (18), and the 
rectus capitas lateralis (12) all turn the head laterally. The splenius 
colii (5), the splenius capitas (6), the sterno cleido mastoid (7), rectus 
capitas posticus major (8), obliquus capitas inferior (14), and the 
complexus (19) all tilt the head from side to side, while the cervicalis 
ascendans (1), spinalis colii (2), the trachelo mastoid (3), and trans- 
versalis colii (20) all serve to steady the neck and hand, keeping them 
rigidly placed after the various other muscles have performed their in- 
dividual functions. 


These right and left paired muscles are in associated group activity, 
some acting as accessory to others, while also performing as protagonists 
against antagonists for certain adjustment in positioning the head. It is 
in this associative relationship that we find the significance of the Motor 
Oculi. 


The anatomist immediately calls our attention to the fact that none 
of these muscles are controlled from those nerve centers of the motor 
area of the brain forward of the fissure of Rolando, by which the ocular 
recti are directed. He also reminds us that in this pre-Rolando area are 
those centers which guide the movements of the arms, hands, fingers, legs, 
and several other bodily functions, and since these things are true that 
the neck and shoulder muscles mentioned are only secondary to the re- 
quirements of vision. 


A review of comparative anatomy of vertebrates affords a more 
composite picture of this subject, since man has inherited his body in 
both structure and function from a long ancestry extending down 
through the ages. Time was, among some of the earlier vertebrates, when 
there was practically no brain at all as we now know it, merely a brain 
stem the size of a lead pencil. Upon this stem has grown the various ap- 
pendages and protuberances which now fill the large brain chamber, and 
to which localities have been added those functions of thought and 
mind, and the details of existence to which we ascribe personality. 


It is a well-known fact, however, that various sections of the brain 
may be removed without destroying life, and in many instances without 
greatly reducing function. There are plenty of instances on record in 
which one entire hemisphere has been destroyed by disease, and yet the 
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individual has lived to a ripe old age, enjoyed health and carried on 
business. In one instance the explosion of a blast in a quarry, drove the 
ragged end of a heavy steel drill through the lower jaw, the hard palate, 
and the lower plate of the brain chamber, forcing out a large portion of 
the brain through the upper plate, and shooting high into the air. The 
victim was almost ‘‘brained,’’ yet surprisingly enough he recovered from 
the shock, and lived for many years in fair comfort, being able to func- 
tion in a reasonably normal manner. This accident happened in the 
writer's community, and is attested as a fact in various medical books. 


There is no reasonable doubt but that the spinal cord is actually 
primary in many of its motor functions to the brain. Space will not 
permit us here to review the subject extensively, although thus briefly 
recapitulated, optometry may readily understand that we should probe 
more deeply and try to discover and correlate those impulses of ocular 
coordination which are desirable in orthoptics-orthophorics. 


By referring to the table of muscles the reader will note that num- 
bers 4, 9 and 13 draw the head backward. Now if the head is tipped 
backward the inferior recti must be stressed while the superior are re- 
laxed. Number 7 tips the head forward, thus stressing the superior recti, 
permitting relaxation of the inferior recti. Numbers 7, 8, 10 and 14 
turn the head from side to side, and since they are paired they them- 
selves act as protagonists and antagonists, while also being supplemented 
by the four external and internal ocular recti. 


The head may be tilted from side to side like a metronome by 5, 
6, 10, 11, 12, 16, 17 and 18. These paired muscles perform both as 
protagonists and antagonists by connecting across the neck from skull 
to shoulders, while acting in reverse order upon both the superior- 
inferior recti, and superior-inferior obliques. If the head is tilted sidewise 
and downward from a normal position while looking straight ahead, 
the right eye will be lower than the left, so that in order that fixation 
may fall upon a particular point, the superior right and inferior left 
rectus must be stressed in order to levelize the visual axes. Added to this 
the superior obliques of the right, and the inferior obliques of the left 
must also be stressed, while the inferior obliques of the right, and the 
superior obliques of the left must be relaxed. Now these movements are 
instigated (although they are undoubtedly brought within range of the 
effectors of the pre-Rolandic area) by that portion of the cord or brain 
stem under which they were originally controlled by early vertebrates. 


There is another approach to the basis upon which this subject is 
predicated, this being through embryology in which it has been well 
established by histology and comparative anatomy that every creature 
of whatever genus or species is a recapitulation of all stages of life, from 
the Monad upward; passing though the infinite variations of cell struc- 
ture, muscular and bone development, nerve, and neuron complexities 
up to the creature we wish to analyze. 
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A careful analysis of the human embryo throughout its whole 
foetal life shows this epitome which through former generations have 
often covered vast aeons of time, but which are rapidly reviewed in its 
developmental stage, being encompassed by a few hours or a few days. 
By this means it is often possible to review those changes, growths, and 
developments closely packed, which have taken place through several 
millions of years. 

Optometry has found it very difficult, in some cases practically im- 
possible, to reach the seat of those ocular differences of various types of 
strabismus and hyperphoria, since we have hitherto believed that the 
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The Deeper Muscles of the Face and Neck 
Figure II—Reproduced from Morris Human Anatomy, Jackson, eighth edition. 


nuclear origin of the motor nerves which control the musculature of the 
eyes was deeply embedded in the central portion of the fore-brain, and 
beyond possible reach of direct stimulation. 

If this were a fact we might readily understand why our therapy 
has often been ineffective. But if some of the ocular muscles are sup- 
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plementary to one or more of the 20 pairs in the upper torso, then we 
have a direct method of approach for corrective procedure, by the sev- 
eral methods of therapy, all of which lie directly within the field of 
optometry, without encroachment upon medicine. 


Part IV. 


The writer has a close friend who is a progressive osteopath, and 

we frequently work together upon strabismic and hyperphoric cases. 
Occasionally a patient will disclose a lateral curvature of the spine when 
there has been found an involvement of the superior-inferior recti or 
possibly the obliques, to such a degree that troublesome hyperphoria is 
present. While of course it is possible and practicable to correct these 
errors prismatically, nevertheless they are not always highly successful, 
or indeed comfortable for various obscure reasons. 


We might consider that the lateral spinal curvature has thrown the 
body out of balance, thus causing a person to tilt his head (Torticollis) 
in the opposite direction for better poise. Prismatic corrections under 
such conditions are often both advantageous and disadvantageous. It 
has been our experience thus far that when the lateral curvature has been 
in some measure corrected that the head would be erected, or nearly so, 
without conscious effort. This of course necessitates a considerable reduc- 
tion, or entire cancellation of vertical prisms which might initially have 
been used. Generally a prism should be introduced into the Rx so as to 
give an easier impulse toward levelizing, or produce a balance in the 
horizontal plane. 

In one instance we worked together upon a teacher who had been 
injured by a fall in infancy, resulting in lateral spinal and cervical 
curvature, head-tilt, causing a marked hyperphoria. Aside from the 
medical treatment given by the osteopath, the writer gave ‘“metronome”’ 
exercises (i.e.), tilting the head as far to the right and to the left as pos- 
sible while fixating upon a horizontal line-o-lamp on the opposite side 
of the refraction room. At the beginning of this work the patient could 
only tilt the head a few degrees from her characteristic inclined posture 
without causing vertical diplopia, but as the work progressed through 
several weeks she was enabled to maintain fusion with equal facility 
when the head was inclined nearly to the shoulder on either side 


Whether or not this vertical diplopia could have been overcome 
solely by exercising the superior-inferior recti with the Risley prisms or 
the Steven’s phometer is a grave question, for it is an established fact 
that eyes do not normally overcome more than 3 or 4 vertical prisopters 
without breaking fusion. But in this instance we found many times this 
amount of discrepancy. Having determined that there was lateral spinal 
and cervical curvature which was to a large extent correctable, and being 
aware of the unpleasant head tilt which rendered correction of high 
astigmia somewhat complex, it seemed wise to take more drastic meas- 
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ures, hence the exercise of those neck muscles whose function it is to 
maintain balance and poise, together with osteopathic treatments. 


It is not uncommon in the experience of osteopaths to overcome 
certain forms of internal strabismus by working upon various portions 
of the spine. There seems a considerable likelihood that by pursuing this 
subject more deeply relative to at least the neck muscles, with a possible 
association of those of the upper torso, in connection with orthoptic and 
orthophoric procedure for the development of visual acuity of an ambly- 
opic-strabismic eye, we might be able to accomplish far more than we 
have hitherto. 

The literature upon this subject is necessarily meager, if indeed 
we have not most of it yet to build, but most certainly the outlook is 
bright, for much good may be accomplished, while no harm can pos- 
sibly accrue in case of failures. 

Human anatomy is not as simple as we have hitherto considered it, 
and certainly the function of vision has wide ramifications. Dr. Gould 
of Philadelphia in his Biographic Clinics relates cases of stammering 
which he has corrected by the use of astigmatic lenses. Another Phila- 
delphian of considerable note, who has done an enormous amount of 
good in the world, Dr. Haussmann, told the writer of a case of nystag- 
mus which he inadvertently corrected by using two prisms both base 
down! He was surprised to see the oscillations stop immediately, and 
after the patient had worn the lenses for a while the difficulty vanished. 
While it does not seem to ‘‘make sense’’ nevertheless we must remember 
that most of the great inventions man has made are primarily the result 
of pure accident rather than a well thought out plan and procedure. 
At any rate, the subject is worth considering, and given the benefit of 
a trial, since there is a strong possibility that either the superior or inferior 
recti are antagonized by one or more pairs of neck muscles. 

Years ago we optometrists of the old school, rather than to allow 
our patients to resort to surgical cutting or pleating of the recti, placed 
them in a chair opposite the flat walls of a room, directing them to 
look consecutively at its four corners, thus rotating the eyes clockwise 
during several periods of every day. Years and years afterwards Bates 
advocated ‘‘rolling’’ the eyes, much to the glory and renown of medicine, 
and the profits derived from the sale of his book. 

Optometry may add one significant chapter to its field of ortho- 
phorics (not orthoptics in this case) by developing a series of exercise 
movements which will involve both the ocular recti and the muscles of 
the neck. 


Part V 
There are several therapies which might be introduced, but which 


must of course undergo the usual course of experiment to determine the 
results on various types of cases. Possibly electro-diathermy for heat or 


458 


ORTHOPHORICS AND VERSION DEVELOPMENT—McFADDEN 


the more recent short-wave treatment might be invoked. There is noth- 
ing in either of these treatments which may not as readily be used by 
the optometrist, as the application of radiant energy of this nature is 
not the exclusive province of any one profession, especially when our 
sole purpose is the correction of visual and muscular anomalies. 


We cannot reach within the skull in electro or diathermic therapy 
of any kind, whereas if the muscles of the neck are intigators serving to 
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The Deep Ventral Muscles of the Neck 
Figure IiI—Reproduced from Morris Human Anatomy, Jackson, eighth edition. 


incite the ocular recti, the subject falls directly within the optometric 
field. Many optometrists know little of the technique or value of these two 
types of electro-therapy. They might perhaps with more practical results, 
resort to those “‘muscular exercises,’’ which have in some measure been 
slandered by the extension program, by working upon the cervex in 
such a manner as to stimulate and greatly amplify the cervical mus- 
culature. Practically no apparatus other than that commonly used will 
be necessary. 
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It will perhaps be better for the patient not to wear his correction 
for these exercises, so that lens margins and frames will not interfere with 
fixations at the utmost limits of ocular rotation. Easily fixated lights 
or objects should be arranged upon the wall of a room and the patient 
seated upon the office stool which she easily rotates merely by touching 
toes to’ the floor. Fixate upon a light or object, then very, very slowly 
rotate the stool and stiffly erected torso of the patient to her right as far 
as possible, while she maintains perception with her right eye when the 
head has been turned to her right to the utmost limits, so that she may 
perceive the object through the “‘tail’’ of the left eye. 

The right eye in this instance will have passed beyond possible 
fixation because it will be eclipsed by the bridge of the nose, but its mus- 
cles will be caused to contract to their utmost ability. This movement 
and fixation brings into play the neck muscles, which, as we have seen 
in an earlier chapter, have approximately three times the efficiency of the 
ocular rotors alone. Next reverse the direction of the patient, moving 
very, very slowly so that final fixation takes place with the “‘tail’’ of 
her right eye, the left of course being eclipsed by the bridge of the nose. 


This movement of swinging the body from side to side while fixat- 
ing a still object on the level of the eyes along the horizontal meridian, 
may be given demonstratively in the office as a first lesson, with instruc- 
tions to follow it up for a period of five minutes, two or three times the 
first day, and lengthening the exercise period up to ten minutes with rest 
intervals between each exertion. Always stop short of fatigue, remem- 
bering that easy exercise is beneficial while forced effort is the reverse. 

A still object for fixation is not as practical or as easily maintained 
as something which moves, like the pendulum of a small clock, or some 
similar device. Another type of exercise (B) to be considered without 
combination with the first will be that of tilting the head well down so 
that the chin approaches the breast. With the head in this position repeat 
the general type of exercise of the A series. 

The C movement will be similar to A and B except that the head 
is to be tilted well backward following out the same procedure. 

The D series of movements will be a combination of both B and C 
by nodding while rotating. The patient will be seated as usual with 
the fixation object directly in front, then he will incline the head slowly 
backward as far as possible until nearly obscured by the lower lid. Next 
incline the head forward to the extreme limits until nearly obscured by 
the brow or upper lid, meanwhile rotating upon the stool, over a wide 
arc. These movements should all be made slowly while the patient 
counts aloud 1, 2, 3, 4, at half-second or second intervals to 10, for 
there is a definite rhythm between vocalizing numbers, and the slow, 
easy, graceful, gradual, muscular control of head, neck, and eye move- 
ments. By all means avoid “‘jerkiness’’ in eye exercise of any type. It 
should never be permitted. 
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The E exercise consists of turning the head 20 or 30 degrees-of- 
arc to the right, while the body itself faces the fixation object. The head 
is now to be nodded forward and inclined back, B and C, thus involv- 
ing a tension of the external rectus of the right, and the internal rectus 
of the left, while giving exercise to the protagonist and antagonist supe- 
rior-inferior recti, and the obliques in conjunction with those neck mus- 
cles which undoubtedly motivate eye movements. 

The F exercise is the reverse of E, consisting of still maintaining 
the fixation object while turning the head 20 or 30 degrees to the left, 
thereby causing the eyes to turn to the left, stressing the internal rectus 
of the right and external of the left, nodding the head well forward, and 
the chin well back (B and C) thereby stressing the protagonist and 
antagonist superior-inferior recti in conjunction with the obliques, while 
also involving the opposite series of neck muscles previously brought into 
use. These periods of eye, head, and neck movements should be slow, 
counted, rhythmic, and of short duration for the first lesson, increasing 
to two to four minutes, never more. 

The G series are circular. The moving fixation object placed directly 
in front of the patient’s face, at equal height of the eyes, chest being 
maintained facing the object, but the head is to be given wide rotary 
movement, first clock-wise taking 5 or 10 counts to make the circle, the 
head going to the extreme limits of rotation during the period. The 
variation will consist of counter-clock-wise movement reversing the order 
of muscular stresses and relaxations, virtually pointing her nose round 
a large imaginary circle on the wall. 

The H movement will consist of turning upon the stool as far to 
the left as is possible, or about 90 degrees of arc. Turn the head back 
to the right so as to centrally fixate the object, then repeat in the E cir- 
cular movement. 

The I exercise turns the body 90 degrees to the right, turning the 
head back to the left 90 degrees, then repeat the E and F movements. 

The J movement is a large horizontal figure resembling an 8, to be 
conducted in two ways. The patient should sit squarely facing the 
moving fixation object, resting the chin on both hands so that the head 
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does not turn to right or left, nor nod. He is then to follow with eye 
movements alone, a large horizontal character as shown in figure 4, 
which we will imagine as 6 to 10 feet in length. 


The K movement involves both the eye and neck movements in 
which the fixator object is central, but the patient is to turn his head as 
far to the right as possible, with chin down, then raise the chin to the 
limit with the eyes cast down to the fixation object. Glance obliquely 
downward through the fixation object to the opposite side of the figure 8. 
This movement may be better understood by considering that the patient 
fixates this central object while tracing upon the wall with their nose 
an imaginary large number eight. 


Part VI 


In this chapter we shall present a somewhat different exercise. All 
of the preceding calisthenic movements have been a combination of 
cervical muscles which were stressed to operate, or to control, the eyes 
in unison, but the following movements will be ‘‘in reverse’ for the 
eye muscles will be called upon to operate in direct opposition to the 
impulses impressed upon the cervical musculature. Roughly speaking, 
one might say it was like backing a motor car up-hill when it would 
be much easier to let it back down-hill by gravity. 


Before proceeding, please do this experiment: you will have no 
difficulty whatever in placing the middle finger of your right hand in the 
very center of your right palm, neither will you have any difficulty in 
placing your fist up into the hollow of your arm, but if you first palm 
your finger, then place the fist under the hollow of the arm—then remove 
the finger from the palm, the hand remaining tightly fixed under the 
arm, then by a strong effort of will try to replace the finger in the palm 
once more! The difficulty will be immediately apparent. Either of these 
movements may be normal, but their combination is exceedingly diffi- 
cult, virtually impossible. 

The L exercise is carried out as follows: Face the moving fixation 
object squarely, both with respect to body and head. While sitting 
upon the rotating stool turn the body at least 90 degrees to the right, 
causing the head to turn as many degrees to the left, so that the nose 
points directly at the object. While maintaining this posture, with the 
head turned left, next turn the eyes to the extreme right as far as pos- 
sible fixating upon some prominent object. Count aloud at about one 
second intervals and continue to oscillate the eyes between the two 
fixation objects five times. 


M is the reverse consisting of turning the body to at least 90 de- 
grees to the left, with the head turning as many degrees to the right, 
the nose again pointing at the fixation object. With the head thus rigidly 
maintained, turn the eyes to the left as far as possible upon some object, 
after which we count and fixate rhythmically as before. 


: ; 
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N will be like M except that the head is to be dropped with the 
chin on the left shoulder, so that the patient virtually looks out from 
under the brows. Count and oscillate the eyes between the two fixation 
points two to five times. 

O consists of the reverse position, the body turned to the left, head 
to the right, chin on right shoulder, looking out from under the brows, 
fixating and counting as before. 


P consists in raising the chin very high, turning the head way to 
the left, fixate two targets alternately. 


Q is the reverse of P, turning the body to the extreme left, head 
facing to the right, chin thrown high looking out through the bottom 
of the eyes, then drop the chin upon the shoulder so that the patient 
looks out through from under the brows. Maintaining this central fixa- 
tion, turn the body rhythmically to the right 180 degrees, allowing the 
head and eyes to turn to the point of beginning. Repeat this movement 
five times. 

The points set up in the foregoing calisthenic movements consists, 
as previously explained, in first actuating the eye movements to their 
accustomed synergism with those of the cervix where the eyes turn to 
the right at the same time the person’s head turns to the right, or the 
eyes turn to the left at the same time the head is turned in that direction. 
These are the characteristic, habitual, expected, sequences of neuro-mus- 
cular activity, but beginning at O, P, Q, et sequor, the eye muscles are 
called upon to act in positive reverse, or opposed synergism to those of 
the cervix, and in both types of movement it is our purpose to go to the 
ultimate limits of contraction-extension to develop the greatest possible 
benefits. 


Part VII. 


Therapy is defined as that branch of science concerned with the ap- 
plication of agents (physical, mechanical or chemical) to overcome or 
correct defects. In orthophorics (since orthoptics refers to a development 
of visual acuity), our effort is put forth to improve binocular coordina- 
tion, not only in the central field, but particularly over wide angles of 
rotation. 

Using the cervical muscles to incite and stimulate their supplemen- 
tary rotor oculi, we have described a physio-therapy technique. There 
have been other methods brought forth by various therapeutists, as osteo- 
pathy and chiropractic massage, as well as heat in various forms. Dia- 
thermy is one of the latter methods that is now being largely replaced 
by electric short-wave, which is still undergoing careful investigation, 
but with which optometry can yet scarcely expect to concern itself. 


There is, however, a much older electro-therapeutic treatment, long ~ 


ago superseded by later developments of sinusoidal modalities, which 
are doubtless better for certain purposes. This galvanic method of a 
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former generation, might be found exceedingly useful in this field of 
orthophorics, since it could very readily be applied with utmost safety 
to the cervical muscles. It consisted of a portable battery which caused a 
vibrator upon an induction coil to produce an interrupted current of 
low amperage at high tension with rapid frequency. The connection was 
made by applying moistened electrodes to the body or hands of the 
patient when the vibrator was set in motion at some desired frequency. 
The tension of the current was regulated by a pull-out handle which 
caused the current to build up to the desired level. 

The effect of this interrupted current upon the muscles of the body 
consisted in causing them to contract and relax an appreciable amount 
with rapid frequency. A stimulative effect was produced which was un- 
doubtedly valuable. With the modern sinusoidal modalities it is possible 
to regulate the frequency, as well as the length and strength of the mus- 
cular contraction. 

The writer is simply putting forth this thought as wholly reason- 
able and logical in connection with this new method of orthophorics, 
although it is untried. Manifestly it would be impossible to apply gal- 
vanic electricity in any direct manner to the head itself, endeavoring to 
reach the various seats of the third nerve centrally located in the fore- 
brain in the frontal margin of the fissure of Rolando, but the electrodes 
of the galvanic apparatus in some new and modified form can be applied 
to the hands, shoulders, and cervical muscles. We might expect beneficial 
results from such a technique, at least the subject is worth consideration and 
trial. 


DR. F. MCFADDEN, 
RUTLAND, VT. 


OCULAR HYGIENE* 


Charles Solkowitz, Opt.D. 
Philadelphia, Pa. 


Introduction 

Recently the writer entered into a discussion, with a few of his 
confreres, upon the apalling neglect on the part of the optometrical col- 
leges to include ocular hygiene as a part of their expansive and almost 
all-inclusive curricula. It was noted, and justly so, that in the leading 
optometric institutions ocular pathology was elevated to a position of 
prime importance, but ocular hygiene and the factual dissemination of 
ocular disease prevention was either thoroughly neglected or de-empha- 
sized to a point where it was considered a curricular insignificant. 


A moment's speculation on the subject will show us why the past 
course is both inadvisable and injudicious insofar as the modern scientific 
outlook is concerned. First of all, the basis of all present-day disease 
combat is the building up of corporal resistance to the more virulent and 
more contagious diseases via serums, antitoxins, and bodily immunization 
in general. In other words, we have progressed through modern science to 
an active prevention of disease, before it occurs, rather than commencing 
to fight it after the body has been invaded by the disease. Secondly, 
hygiene in many forms such as: diets, exercise, and general physical care 
have been “hammered”’ into the public’s mind by way of daily papers 
and national periodicals to a near-saturation point. 

This super-propagandizing of hygiene and body care has made the 
average layman informed to such a degree that he expects advice on the 
proper use of his eyes from the optometrist. Third, ‘‘of all of the parts 
of the body under voluntary control the eyes are the hardest worked.” 
(Meredith). We use our eyes all day while working, then, during relaxa- 
tion we may use our eyes all evening. The rest of our body is resting 
but not our eyes—no, as long as we are awake we must use our eyes. 
As long as continued use, and sometimes abuse, of the eyes is necessary 
why shouldn’t we, the optometric profession, dispense information rele- 
vant to proper ocular care along with our Rx? Would it not be folly 
for the optometric profession to continue to remain uninformed and to 
neglect this health-aiding specialty as it has done in the past? 


*Submitted for publication Oct. 13, 1937. 
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Purpose 

The purpose of this paper is merely to help point the way for a 
broader, more intense, optometric consideration of a hitherto neglected 
subject. The writer in the following paragraphs will sum up as briefly 
and as succinctly as possible a few of the more important tenets concern- 
ing ocular welfare, hoping the reader will broaden himself on the subject 
sufficiently to warrant future independent reading of one or more of the 
herein mentioned bibliographies. 


Definition 

Hygiene [ocular] is the department of natural science which treats - 
of the preservation of health [ocular]. (Webster’s Universal Unabridged 
Dictionary. ) 
Discussion 

Because the eyes are an integral part of the human anatomy, and 
because it is subject to many of the afflictions “‘that the flesh is heir to,”’ 
it is logical to assume that our starting point in a discussion of ocular 
hygiene should be the care of general body health. As a rule the effect of 
the general health condition is reflected in the appearance of the eyes as 
well as in the routine performance of the visual function. There is a 
decided difference in the appearance of the eyes during illness or at a time 
of fatigue. This appearance will often cause friends to regulate the 
amount of sympathy conveyed in proportion to the luster and clarity of 
the cornea and aqueous humor. “‘The eyes are the windows of the soul.” 
Seldom do we see a clear, lustrous eye in an unsound or fatigued body. 


It is usually not necessary for the healthy, normal eye to resort to 
the use of lotions, ointments, massages, hot or cold compresses, or drops. 
It is only under unusual conditions where the eyes have been exposed to 
dust, smoke, wind, and so forth, that the patient may install a few 
drops of 2 to 4% boric acid solution. The patient should be advised, 
however, that this eye irrigation is not for the purpose of delaying opto- 
metric consultation in cases of trauma. 

Infection of the eye may be brought about by inoculation of dirty 
fingers, contaminated handkerchiefs, or germ laden dust; or, sometimes, 
by extension from other parts of the body. Sometimes, it is the inevitable 
accompaniment of a nose cold. The infection is not very likely to affect 
those people who are careful not to touch their eyes at any time. 

True care of the eyes involves, however, not so much the application 
of any system of rigorous ocular exercises or the adherance to one thou- 
sand-and-one physical culture bugaboos, but rather to the active avoid- 
ance of many every day functional abuses of the eyes. 

The first on our list of ‘‘do-nots,”” and one to be heartily con- 
demned, is the habit of holding near objects closer than 16 inches. To the 
reader the reasons will be obvious, but for the sake of completeness the 
writer will record the most important ones. In holding reading matter 
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closer than 16 inches the accommodative mechanisms and the internal 
recti are overtaxed more than usual. They accumulate more lactic acid, 
and the ocular blood vessels are congested more than is beneficial for 
complete and instantaneous motility. These fatigue products thus impair 
ocular efficiency. Of course, in the cases of uncorrected hyperopic eyes the 
above statements cannot be stressed too much. One should avoid reading 
or using the eyes for a protracted period of time with the head bent for- 
ward. This, too, causes a blood vessel congestion. Many microscopists 
contend that this is unavoidable. A logical refutation may be made by 
pointing out the facts: that it is possible to tilt most good microscopes 
at the base; that the microscopist should not centralize all the bending in 
the neck, but should incline forward slightly from the base of the spine; 
and, that unnecessary congestion may be eliminated by occasionally rais- 
ing the head. All near work should as often as possible ‘be perpendicular 
to the line of fixation. 


It is extremely undesirable to observe rapidly moving objects; par- 
ticularly while on a moving train. It is also advisable to abstain com- 
pletely from reading while in any moving car or train. If continued more 
than a short period of time headache and dizziness may ensue. By the 
same token, we should also avoid going to theatres that have imperfect 
movie machines which cause a constant perceptible flicker on the screen. 
If attendance at such movies is imperative it is advisable, for the ocular 
welfare of the individual concerned, to sit at rear where the flicker will be 
noticeably diminished. 

Excessive use of the eyes in doing near work may cause strain even 
in normal eyes. Every individual should use his eyes in a number of ways. 
One of the many good effects of outdoor exercise is to allow the eyes to 
refocus themselves many times during the course of play. Those patients 
who are obliged to read or do close work for any length of time should 
be instructed to regularly and systematically cease all near work and 
assume a distance fixation (such as the sky). This will prove very restful 
and will allow a much greater visual work capacity than may ordinarily 
be possible. 

The light should always be arranged in such a way as to facilitate 
the use of the eyes—without irritating the eyes by its glare. For example, 
in reading—the light should be cast over either shoulder in such a man- 
ner as not to throw a shadow on the reading material. In writing, if the 
patient is right handed the light should be in back and over the left 
shoulder. In this way no shadow will be cast over the paper. If the 
patient is left handed it follows that the patient should be instructed to 
perform the reverse procedure. We should do as much of our reading in 
daylight as possible. 

When it is possible to use daylight for near work it is important 
that the fixated object be sufficiently illumitiated. The sun should never 
be permitted to shine directly upon an object or directly into the eyes. 
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All the furniture in a room should be placed so that one does not face 
the light, and so that objects which are constantly looked at are neither in 
sunlight or in shadow. A bed should never be placed so that the early 
morning sun from an east window will shine into the eyes. 

The same rules given above apply when artificial light is used. 
Electric light is the best illumination to use as far as artificial illumination 
is concerned, but it is still inferior to daylight. 

In using artificial illumination no unshaded lights should be used. 
This is the reason behind this statement: if the illumination is glaringly 
bright the entire retina is diffused with a blur which fatigues the retinal 
receptors and an athenopia or a photic retinitis ensues. If it is imperative 
than an unexposed bright light be faced for any length of time a dark 
tint should be prescribed. 

It is not within the scope of this paper to discuss the advantages of 
indirect over direct lighting; foot-candles of illumination necessary to 
light up the various rooms of the house; and the many types of lighting 
for the various occupational pursuits. For further information on any of 
the above subjects the reader is referred to the work of Luckiesh and 
Moss. 

Just as it is important to see that the patient uses daylight in reading 
as much as possible, so is it important to make sure the patient never 
does too much exacting work (such as poring over fine print for a long 
period of time). The only kinds of print advisable are those types that 
are broad, leaded, and above 1.5 mm. in height. Type that is solid, thin, 
and worn is not conducive to protracted periods of reading and should be 
avoided wherever possible. The more space used by printers—of course, 
within reason—between letters, words, and lines will facilitate reading 
and lessen ocular fatigue. 

We know that legibility of print is dependent upon the contrast 
produced between the type and the background. The print should be 
black, and the paper white or yellow, in order to achieve good contrast. 
All glazed papers and thin papers should be avoided wherever possible 


DR. CHARLES SOLKOWITZ 
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THE MANAGEMENT OF INSOMNIA CASES 


Insomnia is a condition of poor restless sleeping or complete in- 
ability to sleep. In practice, the optometrists meet numerous conditions 
of insomnia. To give relief to some of these patients oftentimes the in- 
genuity of the clinician is taxed to the extreme. 


In order to be able to understand the conditions which may cause 
insomnia as well as the method of managing insomnic cases, it is im- 
portant that we first have a proper understanding of sleep, because, after 
all, insomnia is either an abnormal type of sleep or a total inability to 
sleep. To understand what sleep is and how we get it, is of great im- 
portance. 


Theories of Sleep 
' There are several theories which tend to explain the mechanism of 
sleep. 

1. The Inhibitory Theory—According to this theory there is a 
dominance in attention of a group of fatigue sensations which inhibit 
the motor process and the sensations aroused through the usual sense 
organs. 

2. Anemia Theory of Sleep—There is a fall of blood pressure, 
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which causes cerebral anemia and this in turn, causes a relaxation of vaso 
motor control and causes the unset of sleep. 

3. The Toxin Theory—The proponents of this theory ciaim that 
certain toxin is formed in the blood during the waking hours which 
inhibits activity of the cerebral cells. 

4. Histological Theory—The physiologists who advance this 
theory® of sleep claim that increased resistance of the synapse caused by 
the withdrawal of the dentritic process from the cell produces sleep. In a 
person who is not fatigued the synaptic resistance is low, and the nerve 
impulses can pass readily from one nerve cell to the other. On the other 
hand, when a person is fatigued the synoptic resistance is high, it is, there- 
fore, more difficult for the impulse to pass from cell to cell, the tresholds 
rise, the temperature falls, the reaction time lengthens, muscle tone 
diminishes, and sleep follows. 

5. Pavlov’s Conditioned Reflex Theory—He maintains that sleep 
is a habitual process of internal inhibition. 

No matter what theory of sleep we care to accept, we arrive at the 
conclusion that sleep is the result of inhibition of cerebral activity. 

While the theories of sleep have been numerous and the experimental 
studies few in number, still there are certain known facts, some of these 
we shall attempt to discuss briefly. Sleep is a physiological and psycho- 
logical process, claims Morgan. 

Physiological Changes During Sleep—There is a marked decrease 
in activity which is due mostly to a decrease of cerebral activity. This 
change in the rate of activity is gradual. Only parts of the cortex go to 
sleep at a time, and then there is also a difference in the extent in which 
these parts are inhibited. There are also secondary physiological changes 
which take place during the unset of sleep. The respirations become deeper 
and slower. The eye balls roll upward and outward, and there is a reduc- 
tion in the size of the pupils. The blood pressure falls, glandular secretion 
is reduced. Sensitivity to sensation is greatly reduced. 

The depth of sleep varies with different people and at different times 
of the night. Experimentally, it was found that the depth of sleep is 
the greatest during the first two or three hours. 

There are different kinds of sleep: 

1. Natural Sleep—This is the kind of sleep which is usually due 
to physiological and functional factors, such as exhaustion, fatigue or 
monotony. This type of sleep is a biological necessity. 

2. Sleep Due to Injury of the Cortex—Certain kinds of diseases, 
toxins, meningitis, violet brain shock may produce a type of sleep which 
varies from complete coma, to natural sleep. 

3. Narcotic Sleep—This is caused by certain drugs, such as opium, 
chloroform, and ether. 

4. Hypnotic Sleep—This type of sleep can be produced experimen- 
tally and by suggestion. We mention this type of sleep in our discussion 
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because it is important to bear in mind that it is just as possible to produce 
insomnia (inability to sleep) by suggestion as it is to produce sleep. It, 
therefore, has an important clinical significance which we must not over- 
look, as we shall point out in our case reports in the following pages. 


The Importance of Sleep 


Few people realize how important sleep is to the well being of the 
individual. It is claimed that the lack of sleep will produce death. This 
indeed, had been proven to be a fact experimentally. There are, of course, 
individual differences. Some persons may be able to go without sleep 
longer than others, but in general, the prolonged lack of sleep will prove 
detrimental to well being of the person who goes without it. Morgan 
reports an experiment which was recently carried out. Ten nursing pup- 
pies were kept awake for varying periods. One died after 92 hours, one 
after 143 hours and all ten were dead at the end of one week. Perrine 
maintains that sleep restores the body energy and is necessary in normal 
living being. It is an established experimental fact, that prolonged lack 
of sleep produces death. This may be due to a decrease in energy potential, 
or a decrease in electrical conductivity. Sleep has a regenerating effect upon 
the organism. In sleep, there is practically no supply of energy to the 
muscular system, hence a major portion of the oxydation which takes 
place is probably utilized to build up the body potential. Sleep is there- 
fore necessary for the maintenance of life. 


Causes of Insomnia 


General fear. 

Fear of illness. Its effect on the individual, his family, his busi- 
ness. 

Worry. 

Anxiety. 

Excitement. 

Noise. 

Headaches, 

Low psychic tension. The famous French psychiatrist, Janet, 
holds that there are states of ““‘high’”’ and “‘low’’ mental tension. When 
the tension is high, all is well, and when it is low, the individual's 
reactions become maladaptive. 


There are three classes of poor sleepers: 


1. The class of those who fear of not being able to fall asleep— 
they are distressed in their effort to secure sleep and they struggle to that 
end until their strength and energy is exhausted. Here the causes are mental 
conditions, excitement, fear, dread, anxiety, overwork, and use of in- 
toxicants or stimulants. The beginner may often be in a deliberate ab- 
stainment in order to have more time for work or fun. 


2. The second class is made up of poor sleepers who experience a 
profound drowsiness, terminating in an unrefreshing slumber of variable 
duration which comes on in the early evening, followed by causeless 
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awakening with mental alertness but often with depression of spirits. 
This type of insomnia is usually associated with the conditions of auto- 
_ intoxication. It occurs in persons after middle life and is found very often 
among the nervous persons. 


3. The third class attains the adequate number of hours of sleep 
but is lacking the feeling of refreshment and invigoration which would 
come after normal sleep. The body is tired and exhausted, the mind craves 
sleep. The greatest danger is when the patient has fear of insomnia. 


Management of Insomnia Cases 


1. Correct refractive errors. 

2. Correct muscular imbalance if present. 

3. The general physical condition should be given proper consid- 
eration and attention. 

4. A brisk walk of half an hour before going to bed, this to be 
followed by a warm bath of between 100 degrees and 108 degrees F., 
lasting for ten to fifteen minutes. 


5. Psychological treatments. 


Mental hygiene should be prescribed when so indicated. 
Some of the practical helps suggested by Collins are: 


1. Gazing steadily at some object until the eyelids feel heavy or 
listening to some monotonous sound or recalling some particular sedative 
scene or tiresome experience. 


2. An attempt should be made to banish the fear of sleeplessness. 
To accomplish this one should practice deep breathing and bring all of 
the mental attention to the task of inspiration and expiration in a slow 
rhythmic tempo. The mind may be as intently occupied in regulating 
the breathing, in relaxing the muscles of the body and the nervous system 
as in speculating over the outcome of some business matters. It is best to 
give the mind two things to work out at the same time. By so doing, it 
cannot be preoccupied with some other mental processes. 


3. There are certain books which may be recommended for reading 
as these will help to put the patient to sleep. These are the type that excite 
no thought, arouse no emotion, conjure up no imagery. Some of these 
books may be law books, government reports, the dictionary, the tele- 
phone book, books on ancient philosophy. In short, any book may be 
helpful which occupies the mind sufficiently to displace vagrant, insistent 
and harassing thoughts and yet does not spur it into restless activity. 


Banister‘ holds that medical treatment should be advised when 
needed but psychological treatment is often more important. We must 
try, as far as possible, to remove all fear, worries, and anxieties. While 
some times when a patient is in pain, it often requires an opiate to make 
them sleep; but if the insomnia is due to other factors, such as fear, 
worry, etc., Banister claims that it is almost useless to prescribe opiates. 
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The most important part in these cases is to first find the cause and if the 
cause can be removed, as it is possible in most cases, then there will be 
no need for an opiate. As a matter of fact, we found from experience 
that most of the cases of insomnia which were due to some of the causes 
mentioned above were only helped by an opiate the first two or three 
nights. After that it proved of no value. 

We will give here only a few case reports which will illustrate some 
of the points we discussed in these pages. 

Mr. I. W., age 52. Refracted February 4. 1933. The examination 
revealed a refractive error which called for an Rx. 


O.D. +3.50 D.S. > +.75 D.C. axis 15. 

O.S. +4.50 D.S. = +1.25 D.C. axis 150. 

Add O.U. +2.50 D.S. 

This is about the same as the correction he was wearing and which 
was prescribed a year ago. He also had a 6A-8A esophoria at distance 
and near, and 2A L.H. adduction was normal and abduction varied 
between 0-1 A, at times he had diplopia. His positive reserve fusion con- 
vergence was normal, the negative fusion was very low. He complained 
of not being able to sleep well for the last six months. We suggested that 
he should have a physical examination and he informed us that he was 
under the care of a leading physician and that the physician prescribed 
opiates for him, this was of some help at first, but after one week, he 
found he was in the same condition as before. He called on his physician 
again, complaining that he does not get any relief from the opiate, and 
he was told that the dosage could not be increased because of the danger 
of forming a drug habit. The patient then became worried and tried at 
first not to take the opiate, but as the sleepless nights progressed he would 
finally capitulate and take one capsule. Then he will at once begin to 
worry over the fact that this might make him a drug addict and will 
spend the rest of the night in fear, worry and anxiety. In the morning 
he usually was exhausted. Upon studying the case we were convinced 
that psychological as well as physiological adjustments are needed. 

We prescribed orthoptics to improve his abduction. Tesla and dia- 
thermy currents were used in conjunction with the oculo-prism treat- 
ments. We also suggested that he take a brisk walk for one-half hour 
before he retires. At the end of one month he reported that he was able 
to go to sleep at 9:00 P. M. and sleep sound for eight or ten hours. The 
case of insomnia of seven months’ duration was broken and he was able 
to sleep well for the next few years. He was refracted twice since that 
time, his lenses were changed when needed, and all during this time he 
reported that he was not troubled with insomnia. 


A few days ago, this patient called again for an examination 
upon completing the refraction, we found a clinical picture similar to the 
one we found in February, 1933. The first question we asked him after 
| the examination was whether he sleeps well, the reply was that he has 

been suffering again from insomnia for the last three months and while 
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the case is not as severe now as it was in 1933, the opiates given him, 
however, he reports, do not seem to improve his condition in any way. 
Upon closer investigation we found that the recent case of insomnia 
started with the death of the patient’s wife. This indicates that a con- 
dition of worry and fear also enter as causative factors. 

This case clearly illustrates the statement by Banister quoted in this 
paper that some cases of insomnia are caused by psychological maladjust- 
ments, and will only respond to treatments of a psyschological nature. 

Mrs. E. R., age 54, called for a refraction in April, 1935. Insomnia 
was one among her several complaints. Upon close questioning it was 
revealed that a short time ago, she had a physical examination performed. 
The examination revealed that she had a heart involvement and her 
physician explained the condition to her in a very sympathetic manner 
and gave her some very excellent advice. Among other things, he made 
the statement that some times people with conditions like hers, die in 
their sleep. She began to worry about her condition and insomnia set in 
from that time on. It became worse as time passed on. She did not get any 
relief from any opiates prescribed by her physician. Her main fear was 
that she might die in her sleep. Her insomnia was set up as protective 
mechanism, and was only broken up after using such psychological 
methods as suggestion, rationalization, or persuasion. We corrected her 
refractive error which was of a small amount. This case again illustrates 
that in explaining a patient’s condition, we must be careful what we say 
and how we say it because in suggestible patients, we may cause much 
harm. It also points to the fact that insomnia cases, due to psychological 
origin, respond only when approached from a psychological standpoint. 

Many similar cases could be cited but these two will suffice to illus- 


trate some of the points discussed in this article. Jack I. Kurtz. 
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lem,’’ for here he not only discusses the relationship between visual func- 
tions and personality but also the trend in investigation of the mental 
processes leading up to the concept of motivation. According to Givler 
‘the matrix of human motivation is to be found partly in the brain, 
partly in the autonomic nervous system, and partly in the chemical prod- 
ucts of ductless glands.” The role of the autonomic nervous system is 
stressed in regard to the way in which a person performs routine acts 
wherein many of the details of the function are carried on in a sort of 
“‘benign stupor,’’ ordinarily termed self-confidence, and composed of both 
memory and motor habits. 


Because it is the only sensory organ which has autonomic fibres 
from both the sympathetic and parasympathetic branches, the eye is most 
subject to the effects of personality disorders. He gives the four funda- 
mental types of adjustment in human motivation as: (1) power reac- 
tions, involving sympathetic stimulation which puts the body into a state 
of nervous tension and emotional excitement, (2) calming reactions, 
generated by parasympathetic activity which tend to conserve energy and 
promote relaxation but which are much slower in taking effect, (3) reor- 
ganizations of sensory impressions through the cerebral centers which, as 
the basis of conscious reason, represent a comparatively recent stage in 
mental development and frequently fail to harmonize with the autonomic 
functions, and (4) local reflexes, occurring at the lowest neural level as 
simple automatic reactions. 


In addition to containing local reflex pathways and the two 

branches of the autonomic system the ocular mechanism also represents 
a part of the brain itself so that all four types of neural adjustment may 
be involved in the single function. Because of its relatively greater im- 
portance vision thus ranks ahead of the other senses both as an inlet for 
motivating stimuli and as an outlet for the principal types of motivating 
response. 
In the second portion of his paper the writer outlines a plan for 
the grading of visual phenomena on the basis of their importance for 
research as follows: (1) those pertaining to improvement in the keen- 
ness or range of sensation, (2) those applicable to the fine arts, music 
and architecture which tend to promote calming reactions, (3) those 
devoted to the functioning of any one of the senses separately and inde- 
pendently of external behavior, and (4) those dealing fragmentarily with 
any sensory function without reference to the arts, applied science or. 
motivation. 

He then gives standards for testing the efficiency of experimental 
technique in general including, (1) limitation of the problem to what 
can be actually controlled or measured, (2) a consistency of method, 
(3) the maintenance of an unbiased or objective attitude, (4) the use 
of a control-group as a check, and (5) a standardized method in measur- 
ing the results. As an example of unscientific work the writer declares, 
“‘More nonsense has been published on the psychic effect of colored lights 
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than on almost any other topic in the field of vision.”’ 

The third section of the article discusses typical trends in visual 
research where he makes the point that little reference has been made as 
yet to the relationship which exists between the ocular and parasym- 
pathetic functions. ‘Education of the calming reaction has always had 
to wait until a margin of safety (in the other direction) was achieved.” 
Thus the preponderance of experimentation devoted to purely visual 
phenomena may be considered asa reflection of our “‘safety first’’ attitude. 
An extensive account of visual research is given which reviews much in 
the realm of physiologic optics and bears out the author’s contention that 
major experimental work has been concentrated along the line of sensory 
perception and power adjustment. 

In conclusion, he sums up his thesis as follows, ‘‘Convergence is 
much more than a naive reflex—and may even be regarded as an extremely 
subtle form of touching.’’ Thus because ‘‘motility of the eye is very 
closely integrated with its power of adaptation and acuity— it will be 
on the motor rather than on the sensory side of vision that the greatest 
advances are next to be made.’’ He claims that another reason why the 
retina and eyeball proper still bulk so large in optical research is because 
the relationship between sensory receptivity and the autonomic functions 
have as yet been but feebly grasped. ‘“Too often the eye is regarded with 
so narrow a professional interest as to be treated in the same way as a 
spark plug is treated by a garage mechanic.”’ Surely it behooves all of us 
to accept this friendly advice from a member of an allied profession so to 
conduct our research activities as to rise far above the level of mere optical 
technicians. 


Arthur B. Emmes, Jr., 
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How do you know that each Bausch & Lomb product you receive will 
be of the uniformly high quality that we claim? How do we ourselves 
know? Because rigid and merciless inspection, by the most critical methods 


known to science, is endlessly vigilant here. No group of workers in 


our factories is so constantly supervised by the management as are the 


Bausch & Lomb inspectors. 
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On lenses alone #6 trained inspectors must place their official approval in 
tests carefully designed to check accuracy in each vital feature. When these 
lenses reach you they are dependably precise. Our reputation — priceless 
to us—rests on eliminating the slightest tinge of imperfection. Definitely, 
then, you can assure your patients that you habitually provide them the best 


procurable— if you standardize on Bausch & Lomb. 


BAUSCH LOMB 


OPTICAL COMPANY « + ROCHESTER,N.Y. 


Welcome your Bausch & Lomb Distributor’s Representative—Ambassador of Growth 
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AMERICAN JOURNAL OF OPTOMETRY 


N. P. Benson Optical Co., Inc. 


Established 1913 
Main Office: MINNEAPOLIS, MINN. 


ABERDEEN EAU CLAIRE STEVENS POINT 
BISMARCK LA CROSSE RAPID CITY 
DULUTH WAUSAU ALBERT LEA 


Season's Greetings and Best Wishes 
for the New Year 


* 


THE WALMAN OPTICAL COMPANY 
MINNEAPOLIS 
GRAND FORKS FARGO 


We take this opportunity 
Wishing our Friends 
| a 
Merry Christmas 
1 
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Keystone’s Tel-EYE-trainer with TeleRotor Control provides auto- 
matic repetitive stimulation and relaxation. Orthoptists enthusi- 
astically endorse the Tel-EYE-trainer with TeleRotor Control, 
because: 
1. Rhythmic repetition is a fundamental law of habit forma- 
tion. Constant repetition of light stimuli is the most 
effective way to open or re-open closed neural pathways. 


Alternate stimulation and relaxation are provided auto- 
matically, according to a definite pattern. 


Training is based on standard stereoscopic photographs 
—the only known way of duplicating binocular vision. 


The Keystone Orthoptic System is comprehensive with its 
elaborate manuals and Orth-EYE-dex files—not just an- 
other instrument. 


* The coupon will bring you ; 
Keystone View Company 
additional information Meadville, Pennsylvania 
on the Tel-EYE-trainer Gentlemen: 


j Please send me additional information on 
with TeleRotor Control. your Tel-EYE-trainer with TeleRotor Control. 


KEYSTONE 


VIEW COMPANY 


MEADVILLE, PENNSYLVANIA 
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STEREOPHTHALMIC 


COMFORT 
FACTOR 


In the course of eye examination 
the patient’s impressions of the 
efficiency of the refraction are like- 
ly to be sharply affected by his 
comfort or lack of comfort during 
the examination. 


Squirming around in the chair, 
shifting his head uneasily, forced 
to sit in a cramped position, he will 
not have too favorable a reaction 
to the examination experience— 
nor will his being conscious of such 
conditions make for an ideal sub- 
jective testing. 

The Shuron C-4200 Refracting 
Chair, with the exact adjustments 
it makes possible, places the pa- 
tient in complete comfort during 
refraction. The back of this new 
chair can be tilted at any angle 
from the vertical back-rest position 
to a horizontal extension of the 
chair seat; the comfortably-padded 
head rest can be moved up or 
down, back and forth, right or left 
as needed; the chair itself can be 
easily raised, lowered, or rotated, 
by means of the hydraulic unit, as the succeeding stages of the examination may require. 


The well-upholstered seat and back of this chair provide further comfort for the patient 
—and a covering of genuine leather makes sure that this element of comfort will be a lasting 


one. 


On his part, the examiner will find refracting easier when he 
uses the C-4205 Operator's Stool, whose comfortable upholstered 
seat can be readily set at whatever height is most convenient. 


Both the C-4200 Chair and C-4205 Stool are Duco-finished 
in a varied range of colors: plain or grained mahogany, apple 
green, cream, gray or white with other colors obtainable on spe- 
cial order. All bright metal parts are chromium. 


For further information about this medium-priced “C-4200 
Series” of Shuron equipment, write to Dept. R-2, SHuron 
Optica Company, Inc., Geneva, N. Y. 


’ 
, 
+ 
“ 
‘ 
4 
at 
i 
‘ 


